Purinergic P2Y2 receptors mediate rapid Ca(2+) mobilization, membrane hyperpolarization and nitric oxide production in human vascular endothelial cells.
In blood vessels, stimulation of the vascular endothelium by the Ca(2+)-mobilizing agonist ATP initiates a number of cellular events that cause relaxation of the adjacent smooth muscle layer. Although vascular endothelial cells are reported to express several subtypes of purinergic P2Y and P2X receptors, the major isoform(s) responsible for the ATP-induced generation of vasorelaxant signals in human endothelium has not been well characterized. To address this issue, ATP-evoked changes in cytosolic Ca(2+), membrane potential and acute nitric oxide production were measured in isolated human umbilical vein endothelial cells (HUVECs) and profiled using established P2X and P2Y receptor probes. Whereas selective P2X agonist (i.e. α,β-methyl ATP) and antagonists (i.e. TNP-ATP and PPADS) could neither mimic nor block the observed ATP-evoked cellular responses, the specific P2Y receptor agonist UTP functionally reproduced all the ATP-stimulated effects. Furthermore, both ATP and UTP induced intracellular Ca(2+) mobilization with comparable EC(50) values (i.e. 1-3μM). Collectively, these functional and pharmacological profiles strongly suggest that ATP acts primarily via a P2Y2 receptor sub-type in human endothelial cells. In support, P2Y2 receptor mRNA and protein were readily detected in isolated HUVECs, and siRNA-mediated knockdown of endogenous P2Y2 receptor protein significantly blunted the cytosolic Ca(2+) elevations in response to ATP and UTP, but did not affect the histamine-evoked response. In summary, these results identify the P2Y2 isoform as the major purinergic receptor in human vascular endothelial cells that mediates the cellular actions of ATP linked to vasorelaxation.